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(54) A capped liquid container and a cap 

(57) A capped liquid container comprises a liquid 
container for retaining liquid, having a supply opening 
formed for supplying the liquid to the recording devices 
of an ink jet recording apparatus, and a cap fixed to the 
Ik^uid container for dosing the supply opening, the cap 
being removed from the liquid container by rotating the 
cap. This cap is formed by a rigkl member and an elastic 
member, and the elastic member is provided with first 
engagement means, and second engagement means is 
formed on the edge circumference of the supply open- 
ing to engage with the first engagement means. Then, 
the first engagement means and the second engage- 
ment means are pressed to be joined together, and at 
the same time, a part of the rigid member of the cap is 
fixed to the liquid container. With the structure thus 
arranged, the contact surface between the f irst and sec- 
ond engagement means produces the sealing effect, 
hence making it possible to materialize a capped liquid 
container having a high water tightness and air tight- 
ness. Further, when the liquid container is unsealed, it is 
easy to open the liquid container without causing liquid 
to spread externally with the provision of the rigid mem- 
ber for the cap which prev/ents the container from being 
pressed inwardly when being unsealed. 
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Description 

BACKGROUND OF THE INVENTION 

Reld of the Invention 

The present invention relates to a capped liquid 
container that retains liquid to be supplied to the record- 
ing devices of an ink jet recording apparatus. The inven- 
tion also relates to a cap. 

Related Background Art 

The liquid used as a recording liquid for an ink jet 
recording apparatus is retained in a liquid container. 
The liquid container is unseaJed when new recording 
liquid should be filled Into an Inkjet recording apparatus. 
Then, the liquid retained in the liquid container is ready 
to use. Here, in conjunction with Fig. 19, the description 
win be made of the conventional liquid corrtainer with a 
cap attached to it for use of an ink jet recording appara- 
tus. 

Rg. 19 Is a cross-sectional view which shows the 
conventional liquid corrtainer with a cap attached to it. 
As shown in Fig. 19, the conventional liquid container 
having the cap attached to it is provided with a supply 
opening 102 on the liquid container 101 serving as a 
container to retain liquid in it. An elastic ptate member 

104 is pressed from outside the container by means of 
a cap external member 105 so that it abuts upon this 
supply opening 102, thus sealing the liquid container 

101 to retain liquid inside the container. The cap exter- 
nal member 105 is arranged to extend vertically along 
both sides of the container from both edges of the sur- 
face. The elastic plate member 104 is then pressed to 
abut upon the supply opening 102. On each face of the 
leading ends of the cap external member, which Is in 
contact with the liquid container, the click nait 106 is 
formed. Also, grooves are formed on the side faces of 
the liquid container 101 to engage with the click nails 
106. respectively. In this manner, with the elastic plate 
memljer 104 sandwiched between the supply opening 

102 and the cap external member 105, the dick nails 
106 are caused to engage with the grooves of the liquid 
container 101, thus hooking the cap external member 

105 to the liquid container 101 . Now, the liquid container 
101 will be described further in detail. 

Rgs. 20A and 20B are cross-sectional views which 
illustrate the liquid corrtainer 101 repretserrted in Fig. 19. 
Rg. 20A shows the entire body of the liquid corrtainer 
101. Rg. 20B Is an enlarged view of the supply opening 
shown in Rg. 20A. As shown in Rg. 20A, the supply 
opening 102 extrudes from one face of the liquid con- 
tainer 101. The leading end of the extruded supply 
opening 102 has an acutely angled portion 107 as 
shown in Rg. 20B. The elastic plate memtier 104 is 
pressed to abut upon this acutely angled portion 107 at 
the leading end of the supply opening 102. Then, the 



acutely angled portion 107 is an-anged to bite in the 
elastic plate member 104 to produce the sealing effect 
on the contact surface between the supply opening 102 
and the elastic plate member 104. Thus, the liquid con- 

5 tainer 1 01 is sealed to retain liquid 1 03 in it. 

However, if the water tightness and air tightness 
should be made higher for the conventional liquid con- 
tainer wrth the cap attached to it, there is a need for the 
enhancement of pressure exerted by the elastic plate 

10 member on the supply opening of the liquid container. 
When the pressure is increased, the stress is exerted 
more on the cap external member which Is pressed to 
at)ut upon the elastic plate member. This stress causes 
the creep deformation of the cap external member, 

15 resulting in the reduction of the contact area between 
the supply opening arxl the elastic plate member. There 
is a possibility that the water tightness and the air tight- 
ness of the tk|uld container are towered after all. 

Also, if more stress is exerted on the cap external 

20 member to press the elastic plate member, a greater 
external force Is needed to remove the cap external 
member from the liquid container. There is a fear that 
the operativity becomes unfavorable in this respect 
Further, when the click nails of cap external mem- 

25 ber should be disengaged from the grooves of the liquid 
container for the removal of the cap external member 
from the liquid container, an external force may be given 
so that the side faces of the liquid container are pressed 
inwardly in some cases. In such a case, the liquid con- 

30 tainer is to be unsealed while pressure is being exerted 
In the interior of the liquid container. As a result, there is 
a fear that the moment the liquid container is open, liq- 
uid in the liquid container is allowed to spread.- — 

35 SUMMARY OF THE INVENTION 

The present invention is designed with a view to 
solving the problems existing in the conventional art. It 
Is an object of the Invention to provide a capped liquid 

40 container whose cap that closes the supply opening 
formed for the liquid container has a lesser degree of 
aeep deformation or the like and provides a higher 
water tightness and air tightness when recording liquid 
or the like is retained in the liquid container for use of an 

45 Inkjet recording apparatus. 

Also, it is another object of the invention to provide 
a capped liquid container having a good operativity to 
open the liquid corrtainer easily without allowing liquid 
retained in it to spread when the liquid corrtainer is 

50 unsealed. 

In order to achieve the objects described above, the 
capped liquid container of the present invention com- 
prises a liquid container retaining liquid, having a supply 
Opening formed for supplying the liquid to the recording 

55 devices of an ink jet recording apparatus; and a cap 
fixed to the liquid container for closing the supply open- 
ing, the cap being removed from the liquid container by 
rotating the cap. Th^ cap is formed by a rigid member 
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and an elastic member, and the elastic menriber is pro- 
vided with first engagement means, and second 
engagement means is formed on the edge circumfer- 
ence of the supply opening to engage with the first 
engagement means. Then, the first engagement means 5 
and the second engagement means are pressed to be 
joined together, and at the same time, a part of the rigid 
member of the cap is fixed to the liquid container. 

Also, in order to achieve the objects described 
above, the cap of the present invention is arranged to 10 
close a liquid container. This cap is fixed to the supply 
opening of the liquid container for supplying liquid 
retained in the liquid container to the recording devices 
of an ink jet recording apparatus. The cap is formed by 
a rigid member and an elastic member. Then, first is 
engagement means which is provided for the elastic 
member is pressed to join second engagement means 
which is provided for the supply opening, and at the 
same time, a part of the rigid member of the cap is fixed 
to the liquid container. 20 

Further, the liquid container of the present invention 
is arranged to retain liquid, having a supply opening 
formed for supplying the liquid to the recording devices 
of an ink jet recording apparatus. Then, a cap is fixed to 
the supply opening for closing the liquid container, and 25 
removed from the liquid container by rotating the cap. 
Also, the supply opening is provided with second 
engagement means to engage with first engagement 
means provided for this cap. The second engagement 
means is pressed to join the first engagement means. so 

As described above, a capped liquid container of 
the present invention comprises a liquid container hav- 
ing a supply opening formed for it; and a cap fixed to the 
liquid container for closing the supply opening airtightly 
The cap is removed from the liquid container when it is 35 
rotated to unseal the capped liquid container. The cap is 
formed by a rigid member and an elastic member. First 
engagement means is provided for the elastic member, 
and second engagement means is provided for the 
edge circumferential portion of the supply opening to 40 
engage with the first engagement means. The first and 
second engagement means are pressed to be joined 
together. At the same time, a part of the rigid member of 
the cap is fixed to the liquid container. In this manner, 
the elastic first engagement means is deformed to 45 
agree with the conrpressed shape of the contact surface 
of the second engagement means, thus the contact sur- 
face between the first and second engagement means 
produces the sealing effect to close the liquid container. 
Also, a part of the rigid member of the cap is fixed to the so 
liquid container, thus making it difficult to cause creep 
deformation e/en when stress is exerted on the rigid 
member by the pressurized contact between the first 
and second engagement means. As a result, there is no 
possibility to spoil the sealing effect produced by the ss 
contact surface between the first and second engage- 
ment means. Further, when the capped liquid container 
thus structured is unsealed, the cap fixed to the liquid 



container is removed by the application of shearing 
force exerted by the rotation of the cap. Therefore, no 
external force is given to side faces of the liquid con- 
tainer when the cap is open. There is no possibility that 
liquid in the interior of the liquid container is caused to 
spread. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Rg. 1 A is an upper surface view which shows a 
capped liquid container in accordance with a first 
embodiment of the present invention. 

Rg. 1 B is a front view which shows the capped liq- 
uid container represented in Fig. 1A. 

Rgs. 2A, 2B and 2C are the upper surface, side, 
and bottom views which illustrate the cap represented in 
Figs. 1 A and 1 8. respectively 

Rgs. 3A and 38 are the enlarged bottom and cross- 
sectionaJ views which illustrate the portion of the cylin- 
drical outer unit of the cap represented in Figs. 2A, 28 
and 2C respectively 

Rgs. 4A and 4B are the upper surface and cross- 
sectional views which illustrate the liquid container rep- 
resented in Figs. 1 A and IB. 

Rgs. 5A. SB and 5C are the enlarged upper surface 
and cross-sectional views which illustrate a part of the 
liquid supply unit of the liquid container represented in 
Rgs. 4A and 4B. respectively ; 

Rg. 6 is a cross-sectional view which shows the 
relationship of engagement between first and second 
means for engagement emtxxlying the preserrt inven- 
tion. 

Rg, .7 is a cross^ctional view which shows the 
state of the cap that engages with the liquid supply unit 
represented in Rg. 6. 

Rg. 8 is an enlarged sectional view which shows 
the contact surface between the V groove and the extru- 
sion represented in Fig. 7. 

Rgs. 9A, 98 and 90 are views which illustrate the 
welding portion of the cap r^resented in Rgs. 3A and 
3B. 

Rg. 10 is a view which shows the relationship 
between the welding stroke and wekling area, and the 
welding stroke and unsealing force exerted by the rota- 
tion of the cap with respect to the welding portion repre- 
sented in Rgs. 9A. 98 and 9C. 

Rg. 1 1 is a view which shows the an-angement of 
the welding portions of the cap represented in Figs. 3A 
and 38. 

Rgs. 12A and 128 are the upper surface views 
which illustrate the states where the cap represented in 
Fig. 1 1 is welded on the liquid container having a nar- 
rower bottom, and on the liquid container having a wider 
bottom, respectively. 

Rg. 13 is a cross-sectional view which shows a 
capped liquid container most appropriately in accord- 
ance with a second embodiment of the present inven- 
tion. 
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Rg. 14 is a cross-sectional view which shows the 
state of engagement between the V grooves and extru- 
sion represented in Rg. 1 3. 

Rg. 15 is a cross-sectional view which shows a 
capped liquid container most appropriately in accord- 
ance wrth a third embodiment of the present invention. 

Rg. 16 is a cross-sectional view which shows the 
state of engagement between the V groove and extru- 
sion representing in Rg. 1 5. 

Rg. 17 is a cross-sectional view which shows a 
capped liquid container most appropriately in accord- 
ajnce with a fourth emtjodiment of the present invention. 

Rg. 1 8 is a CTOSs-sectional view which shows the 
state of engagement between the V grooves and extru- 
sions represented in Rg. 1 7. 

Rg. 19 is a cross-sectional view which shows a 
capped liquid container in accordance with the conven- 
tional art. 

Rg. 20A is a cross-sectional view which shows the 
liquid container represented in Fig. 19. 

Rg. 20 B is an enlarged sectional view which shows 
the portion of the supply opening of the liquid container 
represented in Fig. 20A. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Now. hereinafter, with reference to the accomparty- 
ing drawings, the description will be made of the 
embodiments in accordance with the present invention. 

(Rrst Embodiment) 

Rg. 1 A is the upper surface view which shows a 
capped liquid container in accordance with a first 
emlxxliment of the present invention. Fig. 1 B is the front 
view thereof. As shown in Rgs. 1A and IB, the capped 
liquid container 1 of the present emtxxjiment retains in 
it liquid 3 used for recording by means of an ink jet 
recording apparatus. A supply opening 22 is formed on 
the upper surface of the liquid container 1 for supplying 
the Ikiuid 3 to the recording devices of the ink jet record- 
ing apparatus. Then, a cap 2 is firmly fixed to the supply 
opening 22 in order to retain liquid in the liquid container 
1 . As a method for firmly fixing the cap 2 to the liquid 
container, a plurality of welding portior^ 6 are formed on 
the edge of the cylindrical portion of the cap 2 to extrude 
toward the liquid container 1 . Then, each of the welding 
portions 6 is in contact with the liquid container 1 . These 
portions 6 and the contact surface of the liquid container 
1 are welded by means of ultrasonic welding. 

For such capped liquid container, tiie sealed liquid 
container 1 is unsealed by rotating the cap 2 to shear 
the welding portions 6. The cap 2 is then removed from 
the liquid container 1 . Therefore, unlike the conventional 
one, the capped liquid container of the present embodi- 
ment does not need any grooves for the engagement of 
the cap external member with the liquid container. Also, 



the cap 2 is removed from the liquid container 1 by rotat- 
ing the cap 2 when the liquid container 1 is ur^ealed. 
Therefore, unlike the conventional one, there is no pos- 
sibility that any external force acts upon tiie side faces 

5 of the liquid container so as to press them inwardly 
when the liquid container is unsealed. As a result, the 
liquid container 1 can be unsealed without allowing the 
liquid 3 in the liquid container 1 to spread externally 
Also, the comainer can be open easily. In this manner, it 

10 is possible to materialize a capped liquid with a good 
unsealing operativity. 

Rgs. 2A to 2C are the upper surface, side, and bot- 
tom views of the cap shown in Rgs. 1 A and 1 B, respec- 
tively As shown in Rgs. 2A to 2C, the cap 2 is structured 

IS in such a manner that a curved handle 5a and a handle 
5b which is smaller than the handle 5a are formed on a 
cylindrical outer member 4 that serves as a rigid body to 
cover the supply opening of the liquid container 1. Here, 
the cylindrical outer member 4 is placed between the 

20 handles. As shown in Rg. 1 B, a plurality of welding por- 
tions 6 protrude on the edge of the leading end of the 
cylindrical outer member 4 on the liquid container 1 side 
in order to fix the cap 2 firmly to the liquid container 1 . 
Each of the welding portion 6 is arranged on the circum- 

25 ference of the edge of the cylindrical outer member 4 at 
locally different pitches. On the upper surface of the 
cylindrical outer member 4. an arrow mark 7 is 
impressed to indicate the rotational direction of the cap 
2. On one face of the handle 5a, knurling 8 is provkied 

30 for the slip prevention. 

Rg. 3A is the enlarged bottom views of the portion 
of the cylindrical outer member 4 of the cap 2 shown in 
Rgs. 2A to 2C. Rg. 38 is a cross-sectional view taken 
atong line 3B - 3B in Rg. 3A, As shown in Rgs. 3A and 

35 3B, one bottom side of the cylindrical outer member 4. 
namely, the reverse side thereof, is open. The central 
part of the other bottom side is in a form that rises 
inwardly to the interior of the cylindrical outer member 4. 
On the edge of the open face of the cylindrical outer 

40 member 4, a plurality of welding portions 6 are formed 
to be extruded. An elastic member 1 1 is formed on the 
bottom face of the interior of the cylindrical outer mem- 
ber 4, as well as its raised portion in the central part of 
this menrt>er. On the surface of the elastic member 1 1 

45 formed in the interior of the cylindrical outer member 4, 
a V groove 12 is continuously formed in circle as first 
engagement means provided for the inner side of the 
outer circumference of the elastic member 1 1 . On the 
inner side of the V groove 12, an overiy truncated cone 

50 extrusion 13 is ananged to slighrtiy protrude with the 
Inclined surface 14 provided also in the form of the 
overly truncated cone. Further, a cylindrical Inner plug 
15 is arranged to protrude from the end face of the 
overiy truncated cone extrusion 1 3. 

55 Now. with reference to Rgs. 4A and 4B and Rgs. 
5A to 5C, the description will be made of the configura- 
tion of the liquid container 1 . Fig. 4A is the upper view 
which shows the Ik^uid container represented in Rgs. 
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1A and IB. Fig. 4B is a cross-sectional view which 
shows the liquid container, observed from the front As 
shown in Figs. 4A and 48. on the upper surface of the 
liquid container 1, a hollow cylindrical liquid supply por- 
tion 21 is arranged to protrude extensively for the supply s 
of liquid retained in the liquid container to the recording 
devices of an ink jet recording apparatus. The surface of 
the leading end of the liquid supply portion 21 is formed 
to be the supply opening 22. The hollow section of the 
liquid supply portion 21 serves as the supply path 20. w 
Through the supply path 20, the interior of the liquid 
container 1 is conductively connected with the supply 
opening 22. As shown In Figs. 1 A and 1 B. the liquid sup- 
ply portion 21 is covered by the cap 2 to dose the sup- 
ply opening 22. thus sealing the liquid container 1 . 15 

Fig. 5A is the enlarged upper view which shows the 
extruded leading end of the I'quid supply portion 21 of 
the liquid container 1 represented in Figs. 4A and 4B. 
Fig. 5B is a cross-sectional view which shows the por- 
tion represented in Rg. 5A, observed from the front. Fig. 20 
5C is a cross-sectional view thereof, observed from the 
side. 

As shown in Figs. 5A. 5B and 5C, on the edge por- 
tion of the supply opening 22 at the leading end of the 
liquid supply portion 21 . an extrusion 6 is formed in dr- 25 
cle. which protrudes semi-circular ly as second engage- 
ment means to engage with the V groove 12 on the cap 
2. Here, an elongated circular opening 25 is formed in 
the interior of the liquid supply portion 21 on the base of 
the extrusion 6. On the edge of the circumferential sur- 30 
face of the elongated opening 25 on the supply opening 

22 side, an inclined surface 24 is formed to engage with 
the inclined surface 24 of the cap 2. which is provided in 
the form of the overly truncated cone as described ear- 
lier. 35 

New, the description will be made of the relation- 
ship of engagement between the liquid supply portion 
21 of the liquid container 1 and the cap 2, which are 
configured as described atMve. Fig. 6 is a cross-sec- 
tional view illustrating the relationship of engagement 40 
between them in the state before the liquid supply por- 
tion 21 and the cap 2 are in contact with each other. 

As shown in Fig. 6. the diameter D of the semi-cir- 
cular extrusion 23 formed on the leading ervi of the liq- 
uid supply portion 21 is made larger than the width W of 45 
the V groove 12. The V groove 12 and the extrusion 23 
are pressed to be in contact. Also, each of the opening 
ends of the V groove 1 2 is formed as a curved surface 
as indicated at 31a and 31b, respectively. Each of the 
curved surfaces 31a and 31b serves as guide for the. so 
extrusion 23 when the extrusion 23 is pressed to abut 
upon the V groove 12. Further, the bottom of the V 
groove 12 is curved as indicated at 31c. Now, the 
desCTiption will be made of the state where the extrusion 

23 and V groove 1 2 thus configured are pressed to be in 55 
contact. 

Fig. 7 is a cross-sectional view which shows the 
state where the extrusion 23 and the V groove 12 are 



pressed to be in contact with each other from the state 
represented in Fig. 6. As shown in Fig. 7, when the 
extrusion 23 and the V groove 12 are pressed to be in 
contact, the extrusion 23 presses the V groove 21 to 
make it wider, and then, the extrusion 23 is fitted into the 
groove 12. At this juncture, the surface of the V groove 
21 which is in contact with the extrusion 23 is deformed 
to follow the curved surface of the extrusion 23. There- 
fore, the surfaces of the extrusion 23 and V groove 12 
are closely in contact. This dose contact between the 
inclined surfaces on the extrusion 23 and V groove 12 
produces the sealing effect on the supply opening 22. 
Also, the inclined surface 1 4 of the cap 2 in the form of 
the oval truncated cone, and the inclined surface 24 of 
the liquid supply portion 21 produces the sealing effect 
on the liquid container 1 when these indined surfaces 
are put together. Then, the inner plug 1 5 of the cap 2 is 
inserted into the elongated opening 25 of the liquid sup- 
ply portion 21 , thus protruding to the interior of the liquid 
supply portion 21 . Here, as shown in Fig. 6. the bottom 
of the V groove 12 is curved as indicated at 31c. There- 
fore, the stress which is intensively exerted on the bot- 
tom of the V groove 12 is eased when the V groove 12 
is made wider by pressure. In this manner, the V groove 
12 is prevented from being cracked. Now, the descrip- 
tion will be made of the relationship between the forces 
acting upon the contact surface of the V groove 1 2 and 
extrusion 23 represented in Fig. 7. 

Rg. 8 is an enlarged sectional view which shows a 
part of the contact surface of the V groove 1 2 and extru- 
sion 23 represented in Fig. 7. As shown in Fig. 8. each 
of the compressions 32a and 32b are exerted by the 
extrusion 23 on the contact planes on both sides of the 
V groove 12 which is deformed to be wider by the pr^- 
sure exerted by the extrusion 23. The compressions 
32a and 32b are divided into the components 33a and 
33b in the directions perpendicular to the directions 35 
of the supply path, as well as divided into the compo- 
nents 34a and 34b in the direction parallel to the direc- 
tions 35 of the supply path. Each of the components 22a 
and 33b is the forces whereby the extrusion 23 presses 
the V groove 12 to make it wider These components 
are greater than the components 34a and 34b. The 
cylindrical outer member 4 receives the component 
33a. while the inner plug 25 receives the component 
33b. The components 34a and 34b act in the direction 
to pull and separate the welding portions 6 of the cap 2 
from the liquid container 1. These components 34a and 
34b act upon the welding surface of the welding por- 
tions 8. 

For the conventional liquid container with the cap 
attached to it, forces in the same direction as that of the 
components 34a and 34b should be intensified in order 
to enhance the contactness between the supply open- 
ing and the elastic member to cover the supply opening 
dosely. However, in accordance with the present 
embodiment, a higher contact pressure is obtainable by 
the application of the component 33a and 33 without 
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making them greater. Therefore, the seating capability is 
easily enhanced for closing the supply opening 22. 
Since the higher sealing capability can be obtained 
without increasing the components 34a and 34b. it 
becomes possible to minimize the components 34a and 
34b. This arrangement facilitates the prevention of the 
cap 2 from being removed by any dropping shocks or 
other external forces that may cause the inner pressure 
to be increased. Also, with the structure thus adopted 
for the present embodimerrt. the components 34a and 
34b become the forces that pull and separate the weld- 
ing portions 6, hence making it possible to prevent the 
welding px^rtions 6 from being affected by any creep 
deformation that may lower the close corttactness 
between the supply opening 22 and the cap 2. Also, it 
becomes possit>le to effectively suppress the leakage of 
iKiuid or air from the interior of the liquid container 1 . 

Now. with reference to Figs. 9 A to 9C, the descrip- 
tion will be made of the portions 6 formed on the cap 2 
to be w^ded for fixing the cap 2 to the liquid container 
1 . Rg. 9A is a side view which shows such welding por- 
tion 6. Fig. 9B is a plan view which shows the welding 
surface of the portion 6 represented in Fig. 9 A when it is 
welded to the liquid container 1 by the application of 
ultrasonic waves. Fig. 9C is a side view which illustrates 
the conventionally welding portion for the comparison 
between the welding portion 6 represented in Fig. 9A 
and the conventional one. 

In accordance with the present embodiment, the 
welding FX}rtion 6 is configured as shown in Rg. 9A. 
This portion comprises a chamfered portion 43 with its 
section being perpendicular to the welding direction, 
— which-becomes gradually narrower toward the leading 
end from the cylindrical outer member 4 that forms the 
base of the welding portion 6: a straight portion 42 
formed with its constant section on the leading end of 
the chamfered portion 43: and an acutely angled portion 
41 fonmed on the leading end of the straight portion 42, 
which is configured to make its sectional area narrower 
toward the pit thereof. The length of each part of the 
welding portion 6 is designated by the reference marks 
a, b, and c in the welding direction 44 for the acutely 
angled portion 41, the straigfrt surface 42. and the 
chamfered surface 43, respectively, in that order. 

Each tip of the portions 6 thus configured is 
arranged to be in contact with one face of the liquid con- 
tainer 1 . Then, while the portions 6 are allowed to shift 
in the wekiing direction 44, the ultrasonic wekitng is exe- 
cuted. At this junc^re. the weUing surface becomes the 
configuration shown in Fig. 9B when the portion 6 
moves to the weldng stroke position on the surface A at 

45 which is away by a gap x from the tip of the portion 6 
to be welded. Then, the welding surface is configured as 
irxJicated at 48 in Rg. 9B when the surface B moves to 
the weteiing stroke position which is away by a gap y 
from the tip of the portion 6 to be welded. Here, as 
shown in Rg. 9B, the wekJing area on the surface B at 

46 is larger than the surface A at 45. In this manner, the 



portion 6 to be welded is fused from its tip. Therefore, 
the welding area of the acutely angled portion 41 
becomes larger as the welding stroke is increased. 
However, the welding area of the straight surface 42 is 
5 constant even when tiie welding stroke is increased, 
because its welding area remains unchanged on mat 
surface. 

Here, with reference to Rg. 9C, tiie description will 
be made of the portions to be wekjed by means of the 

10 conventional ultrasonic welding. As shown in Rg. 9C, 
the conventionally welding portion 51 is formed t>y the 
chamfered portion 53 having the section which is per- 
pendicular to the welding direction 54 and made gradu- 
ally narrower as the section approaches the leading end 

15 from the base of the welding portion 51, as well as 
formed by the acutely angled portion 52 arranged on the 
leading end of tine chamfered portion 53. which is con- 
figured to make its sectional area narrower toward the 
tip thereof. Therefore, as compared with the welding 

20 portion 6 of the present embodiment, the welding por- 
tion 51 is not provided with any portion equivalerrt to the 
straighit portion 42 of the welding portion 6, while its 
acutely portion and the chamfered portion are the same 
as those of the welding portbn 6. The length of each 

25 part of the welding portion 51 is designated by the refer- 
ence marks a and b in ttie wekiing direction for ttie 
acutely angled portion 52 and the chamfered portion 53, 
respectively, in that order. 

Rg. 10 is a view which shows tiie relationship 

30 between the wekJing stroke and welding area, and the 
welding stroke and unsealing force exerted by the rota- 
tion of the cap for both welding portions 6 and 51 In Rg. 
10, the axis of abscissa indicates the shifting amount of 
the wekiing stroke, and the axis of ordinate irvlicatesthe 

35 unsealing force exerted by tiie rotation of the cap. The 
solid line indicates the relationship with respect to the 
welding portion 6. The two-dot chain line indicates the 
relationship with respect to the welding portion 51 . 
As shown in Rg. 10. the welding area and the 

40 unsealing force exerted by the rotation of tiie cap 
increase in proportion to the increase of the welding 
strokes within the range of the acutely angled portions 
41 and 52 of the welding port tons 6 and 51 . However, in 
the range of tiie straight portion 42 of the welding por- 

45 tion 6, the welding area and the unsealing force exerted 
by the rotation of the cap are substantially the same 
even when the welding stiroke increases. Within ttie 
ranges of the chamfered portion 43 of the welding por- 
tion 6 and the chamfered portion 53 of the welding por- 

50 tion 51. the welding area and the unsealing force 
exerted by the rotation of the cap increase in proportion 
to the increase of the welding strokes. Also, from the 
results of experiments, almost the primary correlation is 
observed between the welding area and the unsealing 

55 force exerted by the rotation of the cap. 

In accordance with tiie present emtxxUmerrt. the 
material used for the cap 2 and the welding portions 6 is 
different from the one used for the liqukl container 1. 
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Here, the material used has a deformation temperature 
which is higher by SO^C and different grade as well. As 
a result, the destructive mode in which the welding por- 
tions 6 are sheared for unsealing the liquid container 
becomes closer to the surface separation rather than to 
the cohesive failure. More specifically, the indicated 
destructive mode is such that the partly sheared resin 
mold of the cap 2 remains on the surface of the liquid 
container 1 when the cap 2 is unsealed. Conceivably, 
the influence of such destructive mode may have 
brought atx)ut the primary correlation between the 
welding area and the welding strength, namely, the 
unsealing force exerted by the rotation of the cap. It is 
generally conceivable that the destructive strength sus- 
tained by the ultrasonic welding is proportional to the 
welding volume of a target member. However, for the 
present embodiment, the correlation between the char- 
acteristic values is such that the welding area is 
increased in proportion to the increase of the welding 
stroke of the welding portion 6, and that the unsealing 
force exerted by the rotation of the cap is increased in 
proportion to the increase of the welding area. Further, 
with respect to the other relationship, the contact area 
between the extrusion 23 and the V groove 12 
desCTibed earlier is increased in proportion to the 
increase of the welding stroke given to the welding por- 
tion 6, and in proportion to inaease of the contact area, 
the sealing capability of the supply opening is 
increased. 

Therefore, with the welding stroke being made 
larger to secure the sealing capability for the corrven- 
tionally welding portions 51 shown in Rg. 9C, the weld- 
ing area is inaeased so that the unsealing force which 
should be exerted by the rotation of the cap may 
become much greater. However, since each of the wekJ- 
Ing portions 6 adopted for the present emtKxJiment is 
provided with the straight surface whose sectional area 
is uniform in the direction perpendicular to the welding 
direction, there is a region where the welding area is not 
increased eventually even if the welding stroke is 
increased as shown in Fig. 10. As a result, with the 
arrangement that enables the cap to be fixed to the liq- 
uid container in this region, it becomes possible to 
secure the reliable sealing capability, such as air tight- 
ness, water tightness, and the reliable strength of weW- 
ing for the cap that may withstand the dropping shock or 
the like, and also, to secure the reliability and operativity 
with which the cap can be unsealed with an appropriate 
force exerted by the rotation of the cap. Therefore, the 
cap 2 can be fixed easily to the liquid container 1 without 
considering any trade-off in the management and con- 
trol when applying the welding stroke in the manufac- 
ture of containers. 

Then, when a plurality of capped liquid containers 
of the present embodiment are used, each of them can 
be unsealed stably by means of a specific rotation. 
Moreover, since the cylindrical outer member 4 of the 
cap 2 covers the liquid supply portion 21 of the liquid 



container i , there is no possibility that liquid is caused to 
spread when the cap 2 is unsealed. With the arrange- 
ment thus made to provide a good operativity, the oper- 
ator can open it without staining his hand or some other 
5 part. 

In this respect, capped liquid containers, which are 
produced in accordance with the present embodiment, 
are left intact for 24 hours for the tests under the envi- 
ronment whose atmosphere is reduced by 0.7. with liq- 
w uid being retained in the liquid container There is no 
leak (leakage) of the liquid and air contained in the liquid 
container due to the inner pressure thereof. Here, on 
the contrary, the cap receives pressure under the com- 
pressive OTvironment so that the component 33a and 
75 components 33a and 33b are made larger, thus increas- 
ing the contact area between the V groove 1 2 and the 
extrusion 23. As a result, the sealing effect of the supply 
opening 22 is enhanced. 

Also, in order to increase the inner pressure of a liq- 
20 uid container, a polypropylene cap is fixed to a capped 
liquid container, and the container is left intact for two 
months under the environment of 60** C. There is 
observed no leakage of liquid and air to the outside from 
the interior of the liquid container 1 . Further, capped liq- 
25 uid containers, each weighing 70 to 120 gf. are dropped 
freely onto a concrete floor from a height of 120 cm. No 
cap 2 is caused to fall off from each of the liquid contain- 
ers 1. Also, there is no leakage of liquid and air to the 
outside from the interior thereof. 
30 Also, for the cap 2 of the present embodiment, the 
welding portions 6 are arranged at locally different 
pitches on the circumference of the edge of the cylindri- 
cal outer member 4. Now, in conjunction with Fig. 1 1 
and Figs. 12A and 12B, the reasons for such an-ange- 
35 ment will be described. 

Rg. 11 is an upper view of the cap 2, which shows 
the arrangement of plural portions to be welded. As 
shown in Fig. 1 1 , eight welding portions 6a, 6b, 6c, 6d, 
Be, 6f, eg, and 6h are arranged for the cap 2. Each of 
40 the welding portions is formed in a width at an arbitrary 
angle a to the center of the cylindrical outer member 4. 
Particularly, the gap between the welding portions 6e 
and 6f, arxJ the gap between the welding portions 6g 
and 6h are made narrower than those between other 
45 welding portions. 

Rg. 12A shows the case where the cap 2 is welded 
to a Ikiuid container whose bottom surface is narrower. 
Fig. 1 2B shows the case where the cap is welded to a 
liquid container whose bottom surface is wider. 
50 For the liquid container 1a whose bottom surface is 
narrower, the diameter of the cylindrical outer nriember 4 
of the cap 2 is larger than the width of the liquid con- 
tainer la as shown in Fig. 12A. Therefore, the cap 2 is 
welded to the liquid container 1a on the portions 6a. 6b. 
55 6c. and 6d. but not on the portions 6e. 6f . 6g. and 6h. In 
contrast, for the liquid container lb having a wider bot- 
tom surface than that of the liquid container la. the cap 
2 is wjBlded to the liquid container 2b on the six portions. 
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from 6a to 6f . as shown in Fig. 9B. For each of the weld- 
ing portions, the angle a is not necessarily the same. If. 
for exanrple, the angle a of the welding portions 6a, 6b. 
6c, and 6d is 8**.* while the width of the wekling portions 
6e. 6f. 6g, and 6h is 12", the angle for the liquid con- 5 
tainer la is 32** = 8" x 4. The angle for the liquid con- 
tainer lb is 56* = 32" (12*' x 2 locations). Also, if the 
angle a is equally S"" for all of them, it is 48° = 8" x 6 for 
the liquid container 1b. Usually, the gross weight of the 
liquid container having the wider bottom face is heavier 10 
when it contains liquid. The cap welded to such liquid 
container should withstarxl a stronger dropping shock. 
However, it is possible to weld the same cap to each of 
the liquid containers having different volume by the 
application of different welding strength if only the pitch 15 
arrangemerrt of the welding portions and the angle that 
presents the width between the welding portions are 
adjusted for combination as described above. There- 
fore, with the adjusted arrangement of pitches between 
welding portions and widths between them, the caps 20 
can be used for the liquid containers having different 
volumes. This is an advantage when nrtanufacturing 
them. At the same time, this makes it possible to provide 
the same operativity even for the capped liquid contain- 
ers each having different volume. 25 

(Second Embodiment) 

Rg. 13 is a cross-sectional view which shows a 
capped liquid container most appropriately in accord- 30 
ance with a second embodiment of the present inven- 
tion, For the present embodiment, only the first 
engagement means provided for the cap and the sec- 
ond engagement means provided for the liquid con- 
tainer are different from those arranged for the first ss 
emtjodimerrt- Rg. 13 is an enlarged view showing the 
state of the first and secorxj engagement means before 
being coupled together. Hereinafter, therefore, the 
description will be made of the second embodiment 
centering on these means. For any other structures and 40 
configurations, however, the description will be omitted. 

As shown in Rg. 13. the capped liquid comainer of 
the preserrt errtoodiment is provided with a V groove 
79a which is formed in circle on the surface of an elastic 
member 78 arranged on the reverse side of the cap as 45 
in the V groove 12 and the extrusion 23 described for 
the first emtxxJiment. An extrusion 75a that engages 
with the V groove 79a is formed on the edge circumfer- 
ence of the supply opening 74 arranged on the leading 
end of the liquid supply portion 72 of the liquid container so 
71 . Further, on the inner circumference of the V groove 
79a and the extrusion 75a. a V groove 79b and an extru- 
sion 75b are fbnmed. respectively. As a result, in accord- 
ance with the present embodiment, the V grooves 79a 
and 79b serve as the first engagement means, while the 55 
extrusions 75a and 75b serve as the second engage- 
ment means. In other words, the structure is arranged 
so that another pair of the first and secorvj engagement' 



means adopted for the first emt>odiment are provided 
for the present embodiment. 

Rg. 1 4 is a cross-sectional view which shows the 
state of the first and second engagement means 
adopted for the present emtxxJiment after being cou- 
pled together. As shown in Rg. 14, each of the extru- 
sions 75a and 75b is pressed to be inserted into each of 
the V grooves 79a and 79b. In this manner, the contact 
area between them is increased more than that of the 
first errtxxjiment. hence the sealing capability of the 
supply opening being enhanced. 

As described above, a plurality of V grooves and 
extrusions are formed to improve the sealing capability, 
hence making it possible to materialize a capped liquid 
corrtainer having a higher water tightness and air tight- 
ness. 

(Third Embodiment) 

Rg. 15 is a cross-sectional view which shows a 
capped liquid container most appropriately in accord- 
ance with a third embodiment of the present invention. 
For the present emtjodiment, only the first engagement 
means provided for the cap and the second engage- 
ment means provided for the liquid container are differ- 
ent from those arranged for the first emtiodiment Rg. 
1 5 is an enlarged view showing the state of the first and 
second engagement means before being coupled 
together. Hereinafter, therefore, the description will be 
made of the third emtxxiiment centering on these 
means. For any other structures and configurations, 
however, the description will be omitted. 

As shown in Rg. 15. the capped liquid container of 
the present emtxjdiment is provided with an extrusion 
85 is formed on the elastic m^ber 88 arranged on the 
reverse side of the cap 86 as the first engagement 
means. A V groove 89 which is arranged to engage with 
the extrusion 85 is formed on the edge circumference of 
the supply opening 84 at the leading end of the liquid 
supply portion 82 of the liquid container 81. As com- 
pared with the first emtxKfiment. the anangement rela- 
tionship between them is inverted for the present 
embodiment 

Rg. 16 is a cross-sectional view which shows the 
state of the V groove 89 and the extrusion 85 repre- 
sented in Rg. 1 5 after being in contact with each other. 
As shown in Rg. 16. the extrusions 85 is pressed to be 
inserted into the V grooves 89. In this manner, the con- 
tact area between them provides the sealing effect for 
the supply opening 84 as in the first emt^odiment. 

As described above, even when the positiortal rela- 
tionship between the V groove and extrusion is inverted, 
it is possitde to materialize a capped liquid container 
having a high water tightness and air tightness by the 
application of the sealing effect thus produced by 
means of the corrtact surface between the V groove and 
extrusion. 
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(Fourth Ennbodiment) 

Fig. 17 is a cross-sectional view which shows a 
capped liquid container most appropriately in accord- 
ance with a fourth embodiment of the present invention. 
For the present ennbodiment. means for pressing and 
coupling the first engagement means provided for the 
cap and the second engagement means provided for 
the liquid container together is different from those 
arranged for the first ennbodiment to the third embodi- 
ment. Fig. 1 7 is an enlarged view showing the state of 
the first and second engagement means before being 
coupled together. Hereinafter, therefore, the description 
will be nnade of the fourth embodiment centering on the 
means for pressing and coupling them together. For any 
other structures and configurations, however, the 
description will be omitted. 

As shown in Rg. 1 7. the capped liquid container of 
the present embodiment is provided with a V groove 99 
which is formed on the surface of an elastic member 98 
arranged on the reverse side of the cap as the first 
engagement means, and the extrusion 95 that engages 
with the V groove 99 is formed on the edge circumfer- 
ence of the supply opening 94 arranged on the leading 
end of the liquid supply portion 92 of the liquid container 
91 as the second engagement means. For the present 
ennbodiment. the V groove 99 is structured by an elastic 
element and a rigid element. 

Rg. 18 is a cross-sectional view which shows the 
state of the first and second engagement means 
adopted for the present embodiment after being cou- 
pled together. As shown in Fig. 18. the extrusion 95 is 
pressed to be inserted into the V groove 99. At trts junc- 
ture, among the side walls 95a. 95b. 99a, and 99b (the 
subscript a indicates the outer circumference of the cir- 
cle, and b indicates the inner circumference thereof) 
that form the V groove and the extrusion, respectively, of 
the present embodiment, the side walls 95b and 99b on 
the inner circumference side are pressed to be in con- 
tact with each. other, (n this manner, the contact area 
between them produces the sealing effect on the supply 
opening 94 as in each of the embodiments described 
above. 

Here, in accordance with the present embodiment, 
the inner wait faces of the side walls that form the V 
groove and the extrusion, respectively, are pressed to 
be in contact. However, it may be possible to arrange 
the structure so that the outer wall faces are pressed to 
be joined. In this manner, if at least one set of the side 
walls themselves are pressed to be coupled together, 
irrespective of the inner or outer circumferential side of 
the groove and extrusion, it is possible to materialize a 
capped liquid container having a high water tightness 
and air tightness by the application of the sealing effect 
produced by tiie contact surface between the V groove 
and the extrusion. 

In this respect, the present invention is not neces- 
sarily limited to the formation of the groove or the extru- 



sion itself by the elastic element entirely. It should be 
good enough if only the groove provided for the elastic 
member as a first engagement or the extrusion provided 
for the elastic member as a second engagement mem- 

5 ber is configured so that its elastic mennber should 
directly participate in the engagement. It is to be under- 
stood that such embodiment is also included in tine 
scope of the invention hereof. 

For the first to fourtii embodiments described 

10 above, the first engagement means provided for the cap 
is an elastic member. Here, in place of the first engage- 
ment means, the second engagement means may be 
an elastic member. Also, it may be possible to make 
both of them elastic members. 

15 Also, the cap used for the first to fourth embodi- 
ments, its elastic mennber may be formed by elastomer 
(rubberon manufactured by Mitsubishi. Chemical 
Kabushiki Kaisha, for example), while the rigid mem- 
bers, such as the cylindrical outer member, handles, are 

20 formed by thermoplastic resin. Then, the elastic mem- 
bers and rigid members are produced by injection mold- 
ing in tine bicolor formation mode. However, it may be 
possible to form the elastic members by compression, 
and the elastic member thus formed may be used as a 

25 rigid member which may be incorporated with an outer 
member. 

Further, in accordance with the first to third embod- 
iments, the opening portion of the liquid container is 
configured to an elongated circle. However, the present 
30 invention is not necessarily limited to this configuration. 
It may be oval. With the opening portion being formed to 
t>e an elongated circle or oval, it becomes possible to 
make the area-of the opening portion wider within the 
limited width of the bottom face of the liquid container. 
35 The configuration of the supply opening may be an 
elongated circle or oval as in ttie opening portion. * 

Further, in accordance witti the first to fourth 
embodiments, the first and second engagement means 
are not necessarily limited to the V groove or the extru- 
40 sion whose section is semi -circular. For exannple, tiie 
first engagement means is a circular V groove, while tine 
second engagement means is a circular extrusion 
whose section is trapezoidal. When this V groove and 
the trapezoidal extrusion are arranged to face each 
45 other, and pressed, the extrusion is inserted into the V 
groove. Here, the arrangement should be made so that 
the V groove and extrusion are formed in a size to allow 
the inclined surfaces thereof are to be in contact under 
pressure. In other words, the first and second engage- 
so ment means can be ananged witin its section being in 
any shapes if only the first and second engagement 
means can maintain a relationship that allows them to 
be in contact with each other 

As described above, a capped liquid container of 
55 ttie present invention comprises a liquid container hav- 
ing a supply opening formed for it; and a cap fixed to the 
liquid container for closing the supply opening airtightiy. 
The cap is removed from the liquid container when it is 
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rotated to unseal the capped liquid container. The cap is 
formed by a rigid member and an elastic member. Rrst 
engagement means is provided for the elastic member, 
and secorrd engagement means is provided for the 
edge circumferential portion of ttie supply opening to 5 
engage wrth the first engagement means. The first and 
second engagement means are pressed to be in con- 
tact with each other. At the same time, a part of the rigid 
member of the cap is fixed to the liquid container. In this 
manner, the contact surface t^etween the first and sec- 10 
ond engagement means produces the sealing effect, 
hence making it possible to materialize a capped liquid 
container having a high water tightness and air tight- 
ness. Furthermore, when the liquid container is 
unsealed, it is easy to open the liquid container without rs 
causing liquid to spread externally. There is an effect 
that the operativity is significantly enhanced. 

A capped liquid container comprises a liquid con- 
tainer for retaining liquid, having a supply opening 
formed for supplying the liquid to the recording devices so 
of an ink jet recording apparatus, and a cap fixed to the 
liquid container for ctosing the supply opening, the cap 
being rermved from the liquid container by rotating the 
cap. This cap is formed by a rigid member and an elastic 
memtser. and the elastic member is provided with first 25 
engagement means, and second engagement means is 
formed on the edge circumference of the supply open- 
ing to engage with the first engagement means. Then, 
the first engagement means and the second engage- 
ment means are pressed to be joined together, and at 3o 
the same time, a part of the rigid memt>er of the cap is 
fixed to the liquid container. With the structure thus 
ananged, the contact surface between the first and sec- 
ond engagemertt means produces the sealing effect, 
hence naking it possit^le to materialize a capped liquid 35 
container having a high water tigfitness and air tight- 
ness. Further, when the liquid container is unsealed, it is 
easy to open the liquid container without causing liquid 
to spread externally with the provision of the hgid mem- 
ber for the cap which prevents the container from being 40 
pressed inwardly when being unsealed. 

Clairns 

1. A capped liquid container comprising: 4S 

a liquid container retaining liquid, having a sup- 
ply opening formed for supplying said liquid to 
the recording devices of an ink jet recording 
apparatus: and a cap fixed to said liquid con- so 
tainer for closing said supply opening, said cap 
being removed from said liquid container by 
rotating said cap, 

said cap being formed by a rigid memt>er and 
an elastic member, and said elastic member 55 
being provided with first engagement means, 
and second engagement means being formed 
on the edge circunrference of said supply 



opening to engage with sakJ first engagement 
means, and said first engagement means arxJ 
said second engagement means t>eing 
pressed to be joined together, at the same 
time, a part of the rigid member of said cap 
being fixed to said liquid container. 

2. A capped liquid container according to Claim 1, 
wherein said first engagement means is one or plu- 
ral grooves formed in circle, and said second 
engagement means is one or plural exb-usions 
formed in circle. 

3. A capped liquid container according to Claim 1, 
wherein said first engagement means is one or plu- 
ral extrusions formed in circle, arxi said secorxi 
engagement means is one or plural grooves formed 
in drde. 

4. A capped liquid container according to Claim 2 or 
Claim 3, wherein said groove is a V groove, and the 
sectional corrf iguration of said extrusion is semi-cir- 
cular, the diameter of said semi -circular exbusion 
being larger than the width of said V groove. 

5. A capped liquid container according to Claim 2 or 
Claim 3. wherein said groove and said exti-usion are 
provided with inner and outer side wails, respec- 
tively, and at least one of inner circumferential side 
walls themselves or outer circumferential side walls 
tiiemselves of said groove and said extrusion is 
pressed to join togetiier 

6. A capped liquid container according to Claim 1. 
wherein said rigid member of said cap is provided 
wrth a cylindrical outer member to cover said supply 
opening, and a plurality of welding portions are 
formed to extrude from the edge portion of said 
cylindrical outer memt^er and welded to said liquid 
container. 

7. A capped liquid container according to Claim 6. 
wherein each of said plurality of welding portions is 
provided witii a straight portion having uniformly 
configured section in the direction perpendicular to 
the welding direction. 

8. A capped liquid container according to Claim 6. 
wherein a plurality of said welding portions are 
arranged on the edge portion of said cylindrical 
outer member at locally different pitches. 

9. A capped liquid container according to Claim 7. 
wherein a plurality of said wekJing [portions are 
arranged on the edge portion of said cylindrical 
outer member at locally different pitches. 

10. A capped liquid container according to Claim 8. 
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wherein a plurality of said welding portions are 
formed with its sectional configurations being differ- 
ent in the direction perpendicular to the welding 
direction. 

11. A capped liquid container according to Claim 9. 
wherein a plurality of said welding portions are 
formed with its sectional configurations being differ- 
ent in the direction perpendicular to the welding 
direction. 

12. A capped liquid container according to Claim 6, 
wherein among a plurality of said welding portions, 
the numbers of portions to be welded to said liquid 
container are different in accordance with the size 
of said liquid container. 

13. A capped liquid container according to Claim 7, 
wherein among a plurality of said welding portions, 
the numbers of portions to be welded to said liquid 
container are different in accordance with the size 
of said liquid container. 

14. A capped liquid container according to Claim 8. 
wherein among a plurality of said welding portions, 
the numbers of portions to be welded to said liquid 
container are different in accordance whh the size 
of said liquid container. 

15. A capped liquid corrtainer according to Claim 9. 
wherein among a plurality of said welding portions, 
the numbers of portions to be welded to said liquid 
container are different in accordance with the size 
of said liquid container 

16. A capped liquid container according to Claim 10. 
wherein among a plurality of said welding portions, 
the numbers of portions to be welded to said liquid 
container are different in accordance with the size 
of said liquid container. 

1 7. A capped liquid container according to Claim 1 1 , 
wherein among a plurality of said welding portions, 
the numbers of portions to be welded to said liquid 
container are different In accordance with the size 
of said liquid container. 

18. A capped liquid container according to either one of 
Claim 6 to Claim 1 7. wherein said cap is removed 
from said liquid container when said welding por- 
tions are sheared by the rotation of said cap. 

19. A capped liquid container according to Claim 1, 
wherein an opening portion is formed on a supply 
path conductively connected from the interior of 
said liquid container to said supply opening, and an 
extrusion fitted into said opening is formed on first 
engagement means of said cap. said opening por- 



tion and said extrusion being fitted to each other 
when said first and second engagement means are 
engaged. 

5 20. A capped liquid container according to Claim 19, 
wherein the shape of said opening portion is circu- 
lar, elliptical, or oval. 

21. A capped liquid container according to Claim 19. 
10 wherein the shape of said extrusion formed on said 

cap is truncated conical, truncated oval, or trun- 
cated elliptically conical, and an inclined surface is 
formed on the edge circumference of said opening 
portion to fit onto the Inclined surface of said extru- 
15 sion. 

22. A capped liquid container according to Claim 1. 
wherein the material for said rigid member of said 
cap is thermoplastic resin, and said cap is integrally 

20 formed with said rigid member and said elastic 
member by means of bicolor molding. 

23. A capped liquid container according to Claim 1, 
wherein said elastic member is formed by compres- 

25 sion molding, and said cap is formed by incorporat- 
ing said elastic mennber with said rigid member. 

24. A capped liquid container according to Claim 1. 
wherein thermoplastic resin is used as rriaterial for 

30 said liquid container and said rigid member of said 
cap, and the thernrrapfastic resin used for said rigid 
member of said cap as material has a deformation 
temperature higher than, that of the ttjprmoplastic 
resin used for said liquid container. 

35 

25. A capped liquid container according to Claim 1, 
wherein said cap has a handle on a part of said 
rigid member. 

40 26. A cap for closing a liquid container, being fixed to 
the supply opening of said liquid container for sup- 
plying liquid retained in said liquid corrtainer to the 
recording devices of an ink jet recording apparatus, 
said cap being formed by a rigid member 

45 and an elastic member. 

first engagement means being provided for 
said elastic member, said first engagement means 
being pressed to join second engagement means 
provided for said supply opening, at the same time, 

50 a part of said rigid member of said cap being fixed 
to said liquid container. 

27. A Iquid container for retaining liquid, having a sup- 
ply opening formed for supplying said liquid to the 
55 recording devices of an ink jet recording apparatus, 
and a cap fixed to said supply opening for closing 
said liquid container. 

said cap being removed from said liquid con- 
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tainer by rotating said cap. 

said supply opening being provided with 
second engagement means to engage with first 
engagement means provided for said cap, and said 
secorxj engagement means being pressed to join 5 
said first engagement means. 
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(54) A capped liquid container and a cap 

(57) A capped liquid container (1) comprises a liq- 
uid corUainer for retaining liquid, having a supply open- 
ing (22) formed for supplying the liquid to the recording 
devices of an ink jet recording apparatus, and a cap (2) 
fixed to the liquid container for closing the supply open- 
ing (22), the cap being removed from the liquid con- 
tainer by rotating the cap. This cap is formed by a rigid 
memt)er and an elastic member, and the elastic mem- 
ber is provided with first engagement means, and sec- 
ond engagement means is formed on the edge 
circumference of the supply opening (22) to engage 
with the first engagement means. Then, the first 
engagement means and the second engagement 
means are pressed to be joined together, and at the 
same time, a part of the rigid member of the cap is fixed 
to the liquid container. With the structure thus arranged, 
the contact surface between the first and second 
engagement means produces the sealing effect, hence 
making it possible to materialize a capped liquid con- 
tainer having a high water tightness and air tightness. 
Further, when the liquid container is unsealed, it is easy 
to open the liquid container without causing liquid to 
spread externally with the provision of the rigid member 
for the cap which prevents the container from being 
pressed inwardly when being unsealed. 
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